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November 16, 2000 
FLOW RATE CALCULATION SYSTEM 

The benefit of the filing date of November 17, 1999 of Provisional 
Application Serial No. 60/166,074 is hereby claimed. 
Field of the Invention : 

The invention pertains to systems and methods for calculating the 
amount of fluid transferred over one or more time intervals. More particularly, the 
invention pertains to such systems which make calculations based on predetermined 
flow rates. 

Background of the Invention ; 

Various types of pump control or fluid transfer control systems are 
known. Pumping is ofl;en initiated in response to rising fluid levels and ceases when 
the respective fluid level has been restored to an expected nominal value. 

There are circumstances where it is desirable to be able to determine the 
amount of fluid that has been transferred. Alternately, there are circumstances where 
it is desirable to be able to establish a program for cycling one or more pumps on and 
off and also for keeping running totals of quantities of fluid which have been 
transferred or pumped. 

There is a continuing need to be able to implement the above identified 
functions in a cost effective way in smaller systems. It would be desirable to simply 
and inexpensively be able to keep track of quantities of transferred fluid. 
Summary of the Invention ; 

A flow meter in accordance with the present invention provides a 
measure of quantity of flow transferred during one or more time intervals by one or 
more ptimps. One or more of flow rate parameters is manually entered into the system. 
Entry can be by keypad or by any other convenient user manipulatable interface. Flow 
rate can be entered for example in gallons per minute, liters per second, and so on. 

A re^ time clock is provided to keep track o f elapsed time which is 
indicative of time when the fluid in question is being transferred. Where the flow 
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meter is used with an external pump control system, a start command is received from 
the external system. This command causes the real time clock to begin to measure the 
piunping time interval, for example by accumulating pulses in a buffer. When the 
pvimp motor is shut off and the start command has returned to a non-pumping state, the 
5 count in the buffer is indicative of the time interval during which the fluid was being 

transferred 

The time interval can be multiplied by the previously entered and stored 
flow rate parameter to establish the quantity of fluid which has been transferred during 
the measured time interval The units of volume or quantity of fluid which has been 

10 transferred can be displayed on a local display for the user. 

The amount of fluid which has been transferred or pumped in addition 
to being displayed can be stored in intemal non- volatile memory for future use. As the 
pump continues to cycle and the start command initiates additional coimting intervals 
in the flow meter, the various quantities of fluid associated with each of the pumping 

1 5 cycles can be accumulated in non- volatile memory. Each of the quantities of fluid 

during the respective pumping cycles can be displayed. The total amount of fluid 
pumped since the last system re-set can also be displayed. 

In one embodiment, a user can enter a control program establishing time 
on/time off intervals for a plurality of pumps such as in an irrigation system or in a 

20 residential watering system. A processor in the system can execute the program and, 

based on an entered flow rate parameter, can accumulate in memory quantities of fluid 
pumped during each pumping cycle by each of the motors. Thus, the proprietor of a 
residence, commercial establishment or farm, for example, can easily control the on/off 
sequencing of a plurality of pumps dviring a time interval, for example, 24 hours. In 

can be used in establishing expected charges for the fluid. 

The present flow meter can be used in a stand-alone mode for the 
purpose of calculating short term or long term quantities of transferred fluid in a 
system. In this mode, the user would initially program~the system with flow rate data - 
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based upon either empirical or measured data. The system, in response to a start 
command or other signal could keep track and store the time durations during which 
the pump or pumps is or are active. The quantity of fluid pumped during each interval 
can be stored in system memory. The quantities pumped during each cycle can be 
5 viewed along with total quantities of pumped fluid. 

In yet another aspect, the flow meter could function as a user 
programmable pump-timer/controller. In this embodiment, the user can program the 
meter with pump on/off interval information on a daily, weekly, or monthly basis. The 
meter can in tum activate the pump or pumps for the programmed time intervals at the 
1 0 programmed times. 

In yet another embodiment, the meter can be programmed to perform 
auxiliary control functions. For example, during a chlorine dosing process, chlorine 
is added to a septic mixture to maintain specific bacterial concentrations. The amount 
of chlorine added is a function of the volume of septic material which has been pumped 
15 or transferred during a respective time interval. 

Based on pre-established quantities of fluid or pump running time 
intervals or other predetermined intervals, chlorine or other processing chemicals or 
materials can be added to the transferred fluid. In this regard, a user can select one 
member of a plurality of dosing processes. Processes can include adding quantities of 
20 a chemical, such as chlorine, to a septic mix after some predetermined quantity, such 

as 40 gallons, of mix have been transferred. Altemately, a quantity of chemical or 
other material can be added after a predetermined interval of pxmip run time, such as 
for example 3 hours, 4 hours, or 72 hours. 

Numerous other advantages and features of the present invention will 

^25 h^^W^m^ T HMil i ly Hj i p^ i PH i f mm fho fnllnwing HptnilpH Hpgrriptmn fh(> inwnti'nn anr^ 

the embodiments thereof, from the claims and from the accompanying drawings. 

Brief Description of the Drawing s: 

Fig. 1 is a block diagram of a system in accordance with the present 
invention. ----- ^ . - _ _ 
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Detailed Description of the Preferred Embodiments : 

While this invention is susceptible of embodiment in many different 
fomis, there are shown in the drawing and will be described herein in detail specific 
embodiments thereof with the understanding that the present disclosure is to be 
5 considered as an exemplification of the principles of the invention and is not intended 

to limit the invention to the specific embodiments illustrated. 

Fig. 1 illustrates a flow meter 10 in accordance with the present 
invention. The system 10 includes a control element 12 which could be implemented 
as a programmable processor such as a known type of microprocessor or digital signal 
10 processor. Programs and parameters or data can be stored in read/write non- volatile 

memory 14. Control element 12 is coupled to a real-time clock 16 which can be used 
to establish pumping cycle durations. Control element 12 is also coupled to a user 
input interface, such as a keypad 18, and an associated user output device such as 
liquid crystal display 22. The display 22 could also incorporate a touch responsive 
15 screen and function as an input device. 

Environmental inputs and outputs include an input buffer 26 which can 
receive commands or other on/off signals from pump control units or the like. An 
output interface 28 can be coupled to one or more pumps or pump control devices for 
the purpose of cycling same on and off in accordance with pre-stored programs. 
20 Feedback indicative of the operational status of pumps or pump control 

systems to which the system 10 is coupled can be provided via motor-run interface 30 
which can receive status signals fi*om motors or pump control systems which are being 
operated under the supervision of system 10. A float interface 32 can be provided to 
monitor fluid levels in one or more storage areas as needed. The control element 12 

^5 ik Hikii i iiiij i ltu l II I nn niiHihla nlnnn inHirgtmg niitpnt Hffvir.fi ^^4 whir.Vi ra n provide 

audible alarm in the event, for example, of a high fluid level being detected by 
interface 32. 

In one aspect of operation, a user can enter a flow rate parameter in 
gallons per minute, gallons per second, liters per minute or the like" via keypad, input' 
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interface, 18. This parameter is stored via processor 12 for subsequent use, for 
example in non- volatile memory 14. 

Where system 1 0 is being used with a pxmip which has a separate control 
system, a start command can be coupled by that pxmip or that control system to input 
5 buffer 26. Receipt of the start command by control element 1 2 will result in a pumping 

or active time interval being measured by control element 12 using real-time clock 16. 

When the start command drops back to an inactive value, the stored 
count, indicative of pumping interval, can be multiplied by the previously entered flow 
rate to establish a quantity of fluid transferred during that interval. The established 
10 flow rate as well as pumping intervals can be stored in memory 14. These can be 

reviewed by a user in response to commands entered by keypad 1 8 and the transferred 
fluid quantities can be displayed and viewed on display 22. 

The most recent fluid quantities pumped during the last pimiping cycle 
or cycles, depending on the nimiber of pumps to which the unit 10 is connected can be 
1 5 displayed. The total amoimt of fluid pumped since last system reset can be displayed. 

Additionally, the quantity of fluid pumped from specific pumping cycles can also be 
displayed. 

A user can enter a program, via interface 1 8, to control the operation of 
one or more motors coupled to one or more pumps to carry out a watering or irrigation 
20 function. For example, and without limitation, user input data to define such a fluid 

transfer sequence can include the following: 

a. Expected flow rate 

b. Motor #1 Time On (Interval 1) 
25 c. Motor #1 Time Off (Interval 1) 

d. Motor #2 Time On (Interval 1) 
u: Motor #2 Time Off — (Interval 1) 

f. Motor #1 Time On (Interval 2) 

g. Motor #1 Time Off (Interval 2) 
30 h. Motor #2 Time On (Interval 2) 

i. Motor #2 Time Off (Interval 2) 

j. Additional Motor #1 and Motor #2 timing intervals 

k. Time of Day 

1. Date 
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The above specified pumping sequences can be executed on a daily 
basis, weekly basis, monthly basis, as desired to carry out the necessary irrigation or 
watering function. As a result of the user having programmed the device 10 with 
pimip-run/stop data, it can then manage the pumping cycles. The necessary control 
signals required to stop and start the respective pumping processes would be generated 
by control element 12 in response to the previously stored pump cycle program. 

Float signals coupled to interface 32 can perform various control 
functions either in conjunction with or separate from the control circuitry and pre- 
stored flow transfer sequences as described above Below are several examples and 
strategies for use float signals as control inputs. 

Example #1: A float input could be used in conjxmction with the 
control circuitry to control pimip turn on/tum off based on float status during preset 
hours only. When the period of float operation has expired the control circuitry 12 can 
resume operation of pumping system, ignoring the float conditional as a triggering 
means. 

Example #2: The float input can be used independently of the control 
circuitry and can control the operation of equipment based on float status. Here the 
float condition either initiates a control response (IE. pvimp tuming on) or deactivates 
a control sequence. The float input signal can be used to trigger a high level alarm if 
fluid levels rise above a predetermined level. Similarly, the float can be used to trigger 
a response to low water levels. 

The float hardware is separate from the float interface 32. It is intended 
as a supplement to the flow rate calculation system. The flow rate system is intended 
to operate with or without float switches and float switches are not required for timed 
control functions. The float interface 32 is a part of the flow rate calculation system 
and provides the control element 12 with a means of recognizing and responding to 
external events or functions. 

Using the expected flow rate, the volume of pumped fluid can be 
determined. The volimies can be separately maintained fqr each pump^ Total volume 



can also be determined. Where appropriate, a billing program can be stored in memory 
14 to provide cost information. 

A program can be loaded into memory 14 to control the delivery of 
additives to fluids. For example, chlorine could be added under control of element 12 
5 based on elapsed pimiping time. Altemately, additives could be added after 

predetermined quantities of fluid have been transferred. Output interface 28 can be 
coupled to additive supplying devices. Control element 1 2 can via interface 28 activate 
such devices. 

The system 10 also includes an AC/DC power supply 40 and a battery 
10 back-up 42. In normal operation, the supply 40 energizes the system 10 with power 

from the utility lines 44. In the event of an AC power failure, the battery 42 provides 
power until the AC has been restored. Audible output device 34 can be activated to 
indicate a power failure. 

From the foregoing, it will be observed that numerous variations and 
15 modifications may be effected without departing from the spirit and scope of the 

invention. It is to be understood that no limitation with respect to the specific 
apparatus illustrated herein is intended or should be inferred. It is, of course, intended 
to cover by the appended claims all such modifications as fall v^thin the scope of the 
claims. 
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